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In model experiments shows the efficiency immobilized oil-degrading bacteria when the concentration
of contaminant in soil 5 and 15 % (vol). As immobilizing agent used, the polymer sorbent of the type
“Unisorb”.

Using the method of chromato —mass — spectrometry we have determined the changes of the component
composition of oil in the process of bioremediation. It is shown that for the nine weeks of exposure at
5 % (about) of the contaminant in the soil disposal of oil was 95 %, while 15 % (about) — 86 %. What
testifies to high efficiency of the proposed method of destruction of oil using immobilized microflora —
sorbent “Unisorb-Bio”. The obtained results allow to recommend it for combating oil and create

backup reserves in case of emergencies.
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HecTpykuust HepTH
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"Uncmumyma neca um. B.H. Cykauesa CO PAH
QUL «Kpacnospckuti nayunsiii yenmp CO PAH»
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B MoOenvHblx dKCHepuMeHmax noKa3aHa S@PGeKmueHoCms UCHOIb308AHUS UMMOOUIUZOBAHOU
HepmeokucsiOwen MUKpogpaopsl npu KOHYeHmpayuu 3aepsazhumens 6 nouse 5 u 15 % (06). B
Kavecmee UMMOOUIU3YIOue20 a2eHmd UCNOAb3068AH NOAUMEPHBII COpOEeHm muna «YHucopoy.

C ucnonv3osanuem memooa XpomMamo-macc-cnekmpomempuu yCmaHo81eHo usMeHeHue KOMNOHEHMHO20
cocmasa Heghmu 6 npoyecce buopemeduayuu. Ilokazano, umo 3a 0essams Hedelb IKCHOHUPOBAHUS NP
5 % (06) codepoicanuu 3azpsasHumens 6 nouse ymuauzayus vegpmu cocmasuia 95 %, a npu 15 % (06) —
86 %. Omo ceudemenvcmeyem 0 6biCOKOU IPPEKMUSHOCTU NPEONALAeMO20 CHOcoba OecmpyKyuu
Hepmu ¢ npumMeHeHueM UMMOOUTUZ08ANHOU MUKPOPDIOpLL — copbenma «YHucopo-buoy. Ilonyuennvie
Pe3VIbMAmyl RO380IAION PEKOMEHO08AMb €20 0l 60PbOLL ¢ HeYMAHBIMU 3A2PAZHEHUAMU U CO30A8AMb

pes3epervie 3anacvl Ha Cﬂyqad B603HUKHOBEHUA dGaleZHblx cumyaum?.

Kniouesvie  cnosa: oOuopemeduayus, copoyus, yene6000pOOOKUCTAIOWUE MUKPOOPSAHUIMbI,

ummobunusayus, buocopbenm, buonpenapam.

Beenenune

Hedts — 310 11cHHEHIIICE CBIPBE, 0€3 UCIONIB30BAHUS KOTOPOTO HEBO3MOXKHA COBPEMCHHAS I[U-
BUIM3aNMs. JJHHAMHYHBIC TEMITBl Pa3BUTHUS IMPOMBIIUICHHOCTH M BO3PACTAONINEC JHEPTCTHUCCKHE
MOTPEOHOCTH YEJI0BEUYECTBA MPUBOIAT K €KETOHOMY POCTY HEPTEI00BIUN BO BCEM MHPE; B CBSI3U C
ATUM 00OCTPHITHCH BOIIPOCHI, CBSI3aHHBIC C BIUSHUEM He()TEra30Boro KOMILIEKCA Ha SKOJIOTHUECKYIO
CUTYaIH0. YCTaHOBJICHO, YTO He(TSIHOE 3arpsI3HEHHE IIPUBOAMT K INTyOOKOMY H3MEHCHHIO BCEX 3BE-
HbEB €CTECTBEHHBIX OMOIIEHO030B [1-9].

[Iporecc caMoBOCCTaHOBIICHHUST He(TE3arps3HEHHOW IOYBBI, OCOOCHHO B CEBEPHBIX paliOHAX,
JUTUTEIICH U MOXKET IMPOIOKAThes 10 25 u Ooiee neT. Pemenue mpoOieMbl 0OYUCTKY TOYBEHHOTO TT0-
KpOBa OT 3arpsi3sHeHUN He(ThIO, pa3pabOTKa HOBBIX M COBEPIICHCTBOBAHHE CYIIIECTBYIOIIHX TEXHOJIO-
TUH BOCCTAHOBIICHUS HEPTE3ar psI3HCHHBIX 36MeITb OTHOCSITCS K YUCITY IIPUOPUTETHHIX.

Ha Texymuii MOMEHT MO 3KOHOMHYECKHUM MOKA3aTeNsIM M JKOJIOTHYEeCKOH O€30MacHOCTH BCE
OoJbIee MPEAMOYTCHHIE OTAACTCS OMOTEXHOIOTHISCKIM METOAAM OYUCTKH ITOYBBI, K YACITY KOTOPBIX
OTHOCHTCS aKTUBALKS a0OPUTeHHONH MHKPOMIOPHI JTUOO HCIIOIb30BAaHUE aJalTHPOBAHHBIX K BBICO-

KHM KOHIICHTPALUSIM 3arpsI3HUTEN s OMONIpenapaToB, He HAHOCAIINX Bpea okpyxkaromen cpene [10].
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AHanu3 paHee MPOBEICHHBIX MCCICIOBAHMN TOKa3aj, 4To 3(dekTUBHOCTH mporecca ouose-
CTPYKILIMU BO3pacTaeT NPy UMMOOHITN3AIIMN MUKPOOPTaHU3MOB Ha MOJIMMEpHBI copbeHT. KonTakT-
HOE B3aMMOJICHCTBUE MHKPOOPTraHU3MOB C TBEP/bIM MMOPHCTHIM MaTEPUAJIOM SIBJISIETCS OCHOBHBIM
croco6oM nx (pyHKIIMOHUPOBAHUS B TPUPOAHBIX YCIOBUAX. IMMOOMIM3aNHsI, TOMUMO 3aKPETICHNS
B 3arps3HEHHON SKOCHUCTEME, CIIOCOOCTBYET MOBBIIICHNIO (EPMEHTATHBHOW aKTHBHOCTH M YCTOH-
YUBOCTH MHKPOOPraHU3MOB K HEOJIArONPHIATHOMY BO3ACHCTBUIO (PAKTOPOB OKpPY KAIOLIEH cpelbl U
YCKOPSIET MPOLIECChl Onoaerpaganuy HeTAHBIX yTiaeBogopomos [11].

Onnum 13 Hanbosee H3PPEeKTUBHBIX OMOIIPenapaToB sBiIseTcs «YHUCOPO-broy — kapOamMuIHbIH
copOeHT THna «YHUCOpO» ¢ MMMOOMIIM30BaHHOH a00pUTreHHON MUKPO]IOpOii, 00naatonii KoMOu-
HHUPOBAHHBIM JIeHCTBUEM (cOOD, yaepxkaHUe HeYTH U OMOOKUCICHUE YTICBOAOPO/IOB in Siti ¢ UCTIONB-
30BaHHEM (PEPMEHTATHBHBIX BO3MOKHOCTEH MUKpoopraHu3mos) [11-13].

CopOeHTHI 3TOro THIa OBICTPO COPOUPYIOT HEPTH U HEPTENIPOAYKTHI, HE TPeOYIOT YOOPKH I10-
CJie POBENICHHSI OYMCTHBIX MEPONPHITHIL, TAK KaK CIyKaT CTPYKTypooOpazoBaresieM MOYBbl U UC-
TOYHHUKOM OHMOTeHHBIX 31eMeHTOB [13]. [IpuMmeHeHne abopUTeHHBIX HEPTCOKUCIUTENCH MO3BOISACT
COXpaHsiTh HATHUBHBIH MHKpoOuoueHo3. [loaTomy onHOW M3 3aaady, peliaeMbIX B paMKax JaHHOTO
HCCIIe/IOBAHUS, SIBISICTCS OL[EHKA 3()(EKTUBHOCTH MMMOONIIM30BaHHBIX Ha KapOaMHIHOM copOeHTe
THIa «YHHCOPO» MITaAMMOB HE()TEOKHCIIMTENICH [TPH PA3HOM YPOBHE 3arpsi3HeHHMsI TI0UBbL. [10CKOIbKY
M3BECTHO, YTO YPOBEHb 3arps3HEHMS], a TaKXKe METOJ MMMOOMIIN3AIIMN U HOCUTEINb OKA3bIBAIOT CY-
IIECTBEHHOE BIIMSIHHIE Ha JKU3HECTIOCOOHOCTh MUKPOOPIaHU3MOB U CBOMCTBA UX OMOKATAIMTHYECKOM
CHCTEMBbI. Pe3ynbTaThl THX MCCIIEA0BAHNMN, B CBOIO OYEPE/lb, TO3BOJIST PELIUTD PSIJI CYIIECTBYIONNX

B HACTOAIIEC BPEMS DKOJIOTHICCKUX np06neM, CBs3aHHBIX C He(bTSIHBIMI/I 3arpsA3HCHUAMU.

BKCHepHMeHTaJILHaﬂ JacThb

B nanHoit pabore nposeneHa oneHka 3(pGEeKTUBHOCTH BO3JEHCTBUS Ononpenaparta «YHHCOPO-
bro» Ha KOMIIOHEHTHI HEPTH B MOJIEIBHBIX JIJAOOPATOPHBIX AKCIIEpUMEHTaX. «YHUCOPO-bro» — 6uo-
Ipernapar, ero Imojy4ajid MeTOI0OM KaleJIbHOTO OpolleHus: copOenTa tumna «YHucopo» («CopOeHTbI
nonumepHbie» mo TY 2223-001-02067907-1996, ¢ uzmenenussmu Ne 1 2006 r., mpoussoacto OO0
«HI1®» DKOCOPEY), KoTOpbIil HMeEN CIeAyIOIUe XapaKTepUCTUKH: 00beMHas Macca, r/am’, 25; He-
(dreeMKoCTB, 1/T, 40; Bogonorioenue, %, 400; mopuctocTs 10 Boje, cM>/T, 2,0; miaBydects, %, 100;
cozepkanue cBoboxHoro ¢opmanpaeruna, %, 0,01; pH Boxnoi BeITsSIKKH, en. pH, 5,5. Kputepuem
oTOOpa accorualuii HanboJIee aKTUBHBIX IITAMMOB — HE(PTEACCTPYKTOPOB — SIBJISLIACH UX HE(PTEO-
KHCJISIOIAs aKTUBHOCTD NP BBICOKMX KOHLIEHTPALUSX 3arPS3HUTEIS B TIOUBE, a TAKXKE CIOCOOHOCTh
JUIMTEIBHOE BPEMSsI COXPAHSTh €€ M0Cie MMMOOMIM3AIMH UX Ha MOJMMEPHbII COPOEHT, TaKk KaK He
BCE MUKPOOPTaHN3MBI CIOCOOHBI OTHOLIEHHO a/1alITHPOBAThCs K COpOEHTY 3Toro THIa. OTOOpaHHbIE
B paboTe MITaMMbl MUKPOOPTaHU3MOB ObLIN BbIJIeNIeHbI U3 ToYBbl Hedrexpanminma OAO «Kpas» u
Kemuyrckoii Hedrenepekaunaromeil cranunu KpacHosipckoro kpas. beuio momydeHo detsipe n3o-
asara: 12M, 2cm, 11a0, 6a6. MaeHTuduKamuo BbIACICHHBIX IITAMMOB IPOBOMMIHA 110 METOIUKAM,
MPUHSATEIM B MUKpooOuonoruu [14-16]. [Insa naeHTugUKanuy HePTSOKUCIIIOMUX IITAMMOB HUCIIONb-
30BaJIM METOJI CeKBeHUpoBaHus reHa 16S pudocomansHoit PHK, npoBenenHoii B nenTpe «buontxe-
vepus» PAH (r. Mocksa).

Amnanns nocienosarensHocty JJHK Benn mocie ee BoiaeneHus crangapTHeIMU MeTonaMu. Kon-

neHTpanus noryderHoro npenapara JJHK cocrasmsma 30-50 Mxr/mit.
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I[P eena 16S pPHK. J1ns npoBeAieHUs IOTMMEPA3HON IIEMTHON PeaKIuy U JaTbHEHIIero ceKBe-
nuposanus [11P-¢pparmenTos rena 16S pPHK 6bl1a ncrons3oBana yHuBepcaibHast MpaiMepHas CH-
crema. O0beM aMIIH(DUKAIIMOHHON CMecH COCTaBsuT 50 MKJI M UMEIT CIIeAYIOIIUiA cocTaB: 1* 0ydep
JHK nonxumepassr BioTaq (17 MM (NH,),SO,, 67 MM tpuc-HCI, pH 8.8, 2 MM MgCb); o 12.5 amons
kaxgoro u3 dANTP, 50 ur JJTHK-maTpuier; mo 5 nMoibs cooTBeTCTBYIOMIMX npaiiMepoB u 3 en. JJHK
monumMepasbl BioTaq (Juanar JIT/, Poccus). Temneparypro-BpemerHoit npoduns [TI[P 01 cie-
JIYIOIUAM: IepBbIi UK — 94 °C X 9 muH, 55 °C x 1 mun, 72 °C x 2 mus; nocueaytomye 30 muKIoB —
94 °C x 1 mun, 55 °C x 1 mun, 72 °C X 2 mMuH; 3aBepluaromui nuki — 72 °C x 7 MuH. AHaiIu3 npo-
nykros TP npoBoaunu npu nmomouu siektpodopesa B 2%-M rejie arapo3bl MpH HANPSKEHHOCTH
ANEKTPUUYECKOro 1o 6 B/cM. Brinenenue u ounctky nmponyktos [1L[P mpoBoaumn U3 nerkoriaBkoi
arapossl ¢ mpuMeHeHunem Habopa peaktuBoB Wizard PCR Preps (Promega, CIIIA) cornacHo pekoMeH-
JIaIMsIM TTPOU3BOIUTEIIS.

Cexksenuposanue ITL[P-npooykmos. CekBenupoBanue noiydeHHbix [TI[P-¢parmMmeHTOB reHoB,
koxnupytomux 16S pPHK, npoBonnin o merony CaHrepa ¢ coaBT. ¢ TOMOIIBI0 Ha0opa peakTHBOB Big
Dye Terminator v.3.1 (Applied Biosystems, Inc., USA) Ha aBTomatnyeckom cekBeHarope ABI PRIZM
3730 (Applied Biosystems, Inc., USA) cornacHo mHCTpYKIUsAM mpousBoauTess. [1pu aTom amns cek-
BEHUPOBAHUSI UCIIOJIb30BAJIM MIPaiMEPhbl U YTEHHE NPOBOAMIIMN B JIByX HarpaBieHUsX. [lepBruHbIii
aHaJIU3 CXOJACTBA HYKJEOTHAHBIX mocienoBaTenabHocTel reHoB 16S pPHK u3yvaembix mrammoBn
MPOBOJUIIN C TIOMOIIBI0 porpamMmmHoro maketa BLAST. CpaBHeHHe MPOBOIUIN C aHATIOTHYHBIMHU
I0CJIE0BATEILHOCTAMH, TIOMEIIEHHBIMU B 0a3y naHHbIX GenBank. YpoBeHb cxozacTBa mocnenosa-
tenbHOCTER OT 1466 no 1488 mykneotunos 16S pPHK cocraBnsieT st uccneayeMpix MTaAMMOB OT
99,1 mo 100 %.

HccnenoBaHue KOMIIOHEHTHOI'O COCTaBa 00pa3iioB HEPTH JI0 U MOCIe OUOAECTPYKIUHU TPOBO/IH-
JI C MCIIOIB30BAHNEM XpoMaTo-Macc-criekTpomerpa «Agilent 5975C-7890A» ¢pupmsr Agilent (CILIA)
¢ mpuMeHeHHeM mapodasnoro npoboordopuruka HeadSpace Sampler G 1888, 30-meTpoBoii KBapiie-
Bo kosmoHkH HP-5 (comomumep 5 Y%-nudennn-95 %-1uMeTHICHIOKCaH) C BHYTPEHHUM JIHAMETPOM
0,25 mM. ['a3-HocUTENb — Telinil ¢ MOCTOSHHBIM MoTokoM 1,1 mu/mMuH. TemnepaTrypa KOJIOHKH: Ha-
YJaJIbHBIA n30TepMuueckuii yaactok 60 °C (n3otepma 10 MuH), MOabeM TEMIIEPATYPbI CO CKOPOCTHIO
6 °C/muH 5o 220 °C (u3otepma 20 mun). Temnepatypa ucnapuress 280 °C, remneparypa HOHU3AIHU-
onHoi1 kamepsl 170 °C, sneprus nonusanuu 70 3B.

[Monyuyennsie xpoMaTorpaduueckue npoduian CpaBHUBAIM MO XapaKTEPHBIM OPraHUYECKHM
COCTUHCHUSM, HICHTU(GUITUPOBAHHBIM IIPH IIOMOIIH OMOTHOTEeKH Macc-cieKTpoB «NIST05a. Ly.

OneHKy 2 QEeKTUBHOCTH UCIIOJIb30BaHKs Ouorpenapara «YHucop0-bro» nmpoBoauiin B HecTe-
PHIIBHBIX YCIIOBHUSIX, MOACIMPYIONINX €CTECTBEHHBIE, B IBYX Mapaiiesnsx. OOpa3ibl I0UBkI IOMEIIa-
JIM B TUTACTUKOBBIE KOHTEIHEephl. HauabHYI0 BIaKHOCTB MX JTOBOAMIH 10 60 % myTeM yBIaKHEHHS
BoJI0i1. ChIpyto HePTB (P, — 0,870 r/cm?®) BHOCHIH B KoudecTBe 5 1 15 % (00), 4TO COOTBETCTBEHHO
cocrasuio 4,35 u 13,05 mac. %. [lepBbiit 0Opaser; copeprkain HedTe3arps3HEHHYIO MOYBY C ITOJUMHU-
KpoOHBIM OuomnpenaparoM «Yuucopo-buo» (cymmapusiit tutp 2,4-10" ki/r copbenra), Bropoii 00-
pasel — «YHHCOpPO», KOTOPbIi BHOCHIIM B HepTe3arpsi3HeHHY 10 1o4By u3 pacdera 1 r Ha 100 r no4Bsl.
KonTpombHbIT 00pasen copepkan TOIBKO MOYBY, 3arpsi3HeHHYI0 He(Thio. ComepknMoe KOHTelHe-
POB TMiepeMeIInBalH, PHIXJICHUE U YBIAKHEHHE OCYIIECTBISIIN KaxKable TpU AHA (5 mMut Boasl Ha 200

T 1o4BBI). D(H(HEKTUBHOCTH Mpoliecca ONOAECTPYKIIMH OLEHUBAJIN TPABUMETPHUECKH 110 KOJINIECTBY
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OCTAaTOYHOM HE(TH MOCIIC €€ IKCTPAKIIUU XJIOPOPOPMOM 0OIICH cMecH MOYBbI, HEPTH U COPOCHTA,

0e3 ux pasgencuus [17].

Pe3ysabTaThl H 00CyKIeHHE

Ha ocHOBaHMM TPOBEICHHBIX HCCIEHOBAHUN M PE3yIbTaTOB MOJIEKYISIPHO-OHOIOTHYECKOTO
aHau3a OBLIO YCTAaHOBIICHO, UTO IITaMM 11ab oTHOCHTCS K pony Arthrobacter, mramm 12M oTHOCHT-
cs K BUAYy Bacillus cereus, 6ab otHocuTcst K Buny Bacillus pumilus, 2cni oTHOCATCS K BUuny Bacillus
subtilis. O0 M3MEHEHMSIX coJiep KaHus HE(TH B TIOUBE B ITpoliecce OMOpeMeaHalni ¢ UCTIOIb30BaHHEM
ouonpenapara «Yuucop0-buo» u copdeHTa «YHHCOPO» MOXKHO CYyIUTh IO Pe3ybTaraM, MPUBEICH-
HBIM Ha puc. 1.

Ha puc. la npeacraBieHa quHaMuKa AeCTPyKIUK HEPTHU ¢ IPUMEHEHHEM copOeHTa «YHUCOPO»,
6uornpenapara «YHHCOpPO-bro» 1 B KOHTPOJIBHOM BapuaHTE NP yPOBHE HAYAJIbHOIO HEPTSIHOTO 3a-
rpsi3HeHUS TOYBBI 5 % (00).

Kak BHIHO M3 pe3ynbTaToB, 3a LIECTh HEJENb YKCIIOHWPOBAHUS HAHUOOIBIIEMY KOJINYECTBEH-
HOMY MpeoOpa30BaHUIO MOABEPIJIOCH 3arpsi3HEHHE B TI0UBE C BHECEHHEM Ouorpenapara «YHHCOpO-
Buoy, octarounoe comepkanue HepTu cocraBuio 0,24 %, gto coctaBuseT 4,85 % OT HaYaIHLHOTO
coxepkanust He(Tu B mouBe. CTerneHp AeCTPyKUMU He()TH B ITUX YCIOBHIX paBHsiach 95,15 %, aTo
I03BOJISIET TOBOPUTH O TMIPAKTUYECKH MOJHOW JINKBUAAIUN HEPTSIHOTO 3arpsi3HEHU .

CpaBHHTEIBHO 0OJIbIIIEE KOJIHMYECTBO HEPTH OCTAIOCH B IOYBE C BHECEHHBIM B HE€ COPOCHTOM
«YHHCOpO», cTENeHb AecTpyKuuHu ee 3a 45 cyT. coctaBmia 78,90 %, T. e. ocTaTOYHOE COAEpIKaHUE
HedTH B JaHHOM ciydae Ha 12 % Bblllle, YeM B IKCIIEPUMEHTE C UCII0JIb30BaHHEM COPOEHTa C MMMO-
O6unuzoBanHoi Mukpodopoil. Ciegyer ckazarb, 4TO ATO BCE PABHO JIOCTATOYHO BBHICOKHH yPOBEHb
yTuin3annu HeTu. Takoil ypoBeHb CBsI3aH C TeM, YTO «YHUCOPO», Oiiaroiapsi ero pa3BuTod Nopu-
CTOHM CTPYKType, COpOMpoBas 4acTh HEPTH, CHIDKAS €€ COJAEepKAHNE B ITOYBE, 3 HAJMYHNE B COCTABE

copbenTa Oouorennpix komrnoneHToB (C, N, P) ciocodcTBOBaIO aKTUBU3AIUN a0OPUTEHHONH MUKPO-

'EIBO }’SO%H
¢ % \ e 6500 6035 % © \ CLe838 — 249
g
AR ’ TES % .
5 i \6-4;21\_‘ 485 Z . TS
E
0 5 3 5 g 15 £ 5
TTpONIODANIETBOCTS, CYTKR TTpOROATIENBEOCTS, CYTKE
~o~brompemapar "Vamceopd-5mo" —~+—Brompenapat "Varcop6-Bo"
—2-Copoeat "Yancopd" =&=Cop6ent "Vimeops"
——Komrpoms ~—KoETpore
a 0

Puc. 1. lunamuka nectpykunu HeTn npu npuMeHeHnn 6uomnpenapara « YHucop6-bro» u copbenrta «Yuucopo»
[pH YPOBHE HAYaIbHOTO 3arps3HeHus 5 % (a) u 15 % (0)

Fig. 1. The Dynamics of degradation of oil with application of biopreparation “Unisorb-Bio” and sorbent “Unisorb”
at the level of initial contamination of 5 % (a) and 15 % (6)
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(topsl HecTepUIIbHOI MOUBBL. biiarogapst aToMy cozepxkanue HeTH B oYBe CHU3MIOCH 110 21,10 %
OT HA4aJIbHOI'0 KOJIMYECTBA, NpuHATOro 3a 100 %.

3a 3TOT e MEePUo, ASCTPYKIHs HeTH B KOHTPOJBHOM BapuaHTe cocTaBuia okosio 40 %, Be-
POSITHEH BCEro, 3TO CBA3aHO ¢ (POTOXMMHUYECKHUM PA3JIOKEHHEM He(DTH ¥ YaCTHYHBIM BO3/ICHCTBHEM
HAXOJAIICHCS B TIOYBE a0OPUTCHHOM HE(TCOKUCIISIOIICH MUKPO(IIOPHI.

Kak BugHo 13 pe3ynsratoB (puc. 1), nectpykius HeTH pu OoJiee BEBICOKOM COAEPIKaHUH €€ B
nouse (15 %) NpouCcXoaUT MEIJICHHO, YTO, T0-BUJUMOMY, CBSI3aHO CO CIEIU(PUUYSCKIMH yCIOBHIMHU:
CHIJKEHHMEM JIOCTYITHOCTH KHCIIOPO/a U BOABI i1k MUKpOdIopsl. M3BecTHO, YTO 0COOEHHO 3TO Tpo-
SIBJISIETCSL B CJIy4ae JUTMTENILHOTO BO3/ICHCTBHsI HeDTH Ha MOYBY, KOI/Ia B BEPXHHUX IOPU30HTAX COp-
OUpYIOTCSl BBICOKOMOJIEKYJIISIpHBIE (DPaKIINU, OCOOEHHO CMOJIBI M ac(habTeHbl, JUMUTHPYS JOCTYII
KHCJIOPOJIa ¥ BOJIbI B HUIKHHME TOPU3OHTHI 10YBHI [5]. BHeceHune copOeHTa «YHHUCOPO» MPH YPOBHE
3arpsi3HeHus 1MouBkl 15 % (00) mo3BosiseT B TeueHue 45 cyT CHU3UTH B HEll coiepkaHne HeTH Ha
71,16 % oT HawanbHOTO YPOBHS 3arps3HeHus. boriee BbICOKME MOKA3aTENH NECTPYKIIUMHU TOIYUYCHBI
IIpu BHeCEHUH Ononpenapara «YHucopO-buoy»; Tak, 3a 45 cyT 3KCIOHUPOBaHUS COEpKaHue HEPTH
B 1MOoYBe CHU3MIOCH 10 13,35 %. KonnuecTBO HEPTH, YTHIN3UPOBAHHONW UMMOOUIN30BAHHON KYJIb-
TYPOH, IIPEBBIIIAET KOJIMYECTBO HEPTH, Y TUIM3UPOBAHHON ITPH UCTIOIB30BAaHUH TOJIBKO COPOEHTa Ha
15 %. KonneHnTtparnus 3arpsA3HUTENs B KOHTPOJIBHOM BapHaHTe, KaK U IIPH YPOBHE 3arpsi3HeHus 5 %,
camsmiiach Ha 40 % 3a Bech Meproj] HIKCIIOHNPOBAHUS, YTO CBHJIETEIBCTBYET O HU3KOW aKTHBHOCTH
abopUreHHOH MUKPOQIIOPHI B IOYBE IIPU 3TOM YPOBHE 3arpsi3HEHU .

CpaBHHBasI 10Ty YEHHBIE IIOKA3aTeNIN AECTPYKIMH HeTH copOeHTOM «YHHCOpO» 1 OHonpenapa-
TOM «YHUCOPO-BHO», MOYKHO 3aKJIIOUUTh, YTO JECTPYKIIHS TPOXoAUuT Oojiee 3 (HeKTHBHO ¢ IpuMeHe-
HUeM OuorpenapaTa Ipu JII000M ypOBHE 3arpsi3HeHHs. Pe3ylbraThl XpoMaTo-Macc-CreKTpPOMETPUHI
MO3BOJIMJIM YCTAHOBUTH U3MCHEHHE Ka4eCTBCHHOTO COCTaBa HE(PTH B YCJIOBHAX dKcrepumMeHTta. O0
M3MEHEHUH COCTaBa He()TH MPH yPOBHE HAYAIBHOTO 3arpsi3HEHUS 5 % MOXKHO CYAHTH I10 pe3yJibTa-
Tam, NPUBEACHHBIM B Ta0II. 1.

W3 pe3ynpraToB BHIHO, YTO U3MEHEHHE KOMIIOHEHTHOT'O COCTaBa HepTH B Ipolecce pemenna-
IIUU TPOTEKaeT HeoqHOPOoAHO. CHIKEHHE COCP)KaHUS OTACIBHBIX KOMIIOHEHTOB COCTaBIsgeT OT 6
70 94 % ot nux copepkaHus B MCX0qHOH HedTH. Ha mporecc pemeananuy CynecTBEeHHOE BIUSHUE
OKa3bIBAET XUMHUYECKUI COCTAaB UCXOAHOH (Chipoil) HedTH. Cyas 1o pe3yibraTam, IMPUBEICHHBIM B
Tab1. 1, MO’KHO TOBOPUTH O TOM, YTO YeM MEHBIIIE MOJIEKYJISIpHAs Macca yIrieBO0pOAa U YeM MEHbIIe
ero coziepkanue B He)TH, TeM ObICTpEE U MOJHEe OH yTuiu3upyetcs. bonee rinyOokas aerpaganus
YTIIEBOIOPOIOB NPONLIA TPH 00paboTKe MoYBBI OnomnpenapaToM «YHucopO-bro». Anudarndeckne
YTIIEBOJOPOABI U30MEPHI Psiia JAeKaHa U yHAEKaHa OKHUCIIJINCH MOJTHOCTHIO. Takue yTIeBOIOpPOIBL,
KaK J0/IeKaH, YHJIeKaH, 10151 KOTOPbIX B UCXOIHOW He(TH cocTaBiseT dosee 6 %, yTHIN3UPYIOTCS
3HAYMTENIBHO MeJUJICHHEe; Yepe3 15 CyT IKCIIOHMPOBaHUs A0S Jo/ieKaHa B He()TH cocTaBiseT Ooliee
33 %, yunekana — 10,5 %. [lake nmpu SKCHIOHMPOBAHWN B TEUCHHE 45 CyT He HAOIIOAAeTCs MOTHOH
YTUIU3ALNUN 3TUX KOMIIOHEHTOB. IHTepecHbIe N3MEHEHUS IPOUCXOIST CPEAH TAKUX BBICIIMX aJiKa-
HOB, KaK TPUAEKaH, TeTpaJeKaH, NeHTaeKaH, TeKCaAeKaH U TPUTETPAKOHTAH, COIepKaHHe KOTOPBIX
B HauaJbHBIA NepHOJ] SKCIIOHUPOBaHUS cHIKaeTcs 10 0, k 30-M cyT BHOBB Bo3pacTaeT 10 10-33 %, a
IIpH JaJTbHEHIIIEM 3KCIIOHHPOBAaHUH HaOmomaeTcs cHmkeHue B 2,0-2,5 pa3a. Takoil xapakrep u3me-
HEHHUH, 1T0-BUIUMOMY, CBsI3aH ¢ 00pa30BaHUEM ITHX COSIMHEHUI B pPe3yJibTare AECTPYKLUHU APYTUX

BBICIINX YTIJIEBOAOPOHOB. HOZ[O6HBIC HU3MCHCHUSA NPOUCXOIAT C AJIMIUKINYCCKHUM YIJICBOAOPOAOM
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Tabnuna 1. M3meHeHue coctaBa He()TH B MPOLIECCE PEMETHAIINH [TPH YPOBHE 3arpsi3HeHHS 5 %

Table 1. Changes in the composition of oil in the process of remediation when the pollution level 5 %

Coxepxanue, % OT ero copepx aHus
B ICXOJHOH HeTn

HaumenoBanue Bpems Conepxanue
yIepKaHus, B MCXOJHOM «YHHCOPO» KonTpons
KOMIIOHCHTA o
MHUH nedtu, % [IpononKuTEenbHOCTh SKCIIOHUPOBAHUS, CYT
15 30 45 45
1 2 3 4 5 6 7
Carbon dioxide 174,710 46.112 6,531
149 0499 68,191 57,234 34,758 i
1-Ethyl-4-
methylcyclohexane 6,011 ) ) ) i
Benzene, 1,3,5-trimethyl 8.883 0.61 ) 27,_147 3,6_57 29,_980
Decane - 24,580
10,971 4,343 3.896 - - i
Cyclohexane, butyl - 41,295
12,593 1,489 —22,493 - - i
Decane, 5-methyl - - - 41,86
13,94 1,869 22,354 13,034 10,477 -
Decane, 4-methyl - - - 42,591
14,083 1,624 28,525 15,277 11,680 -
Decane, 2-methyl - - - 41,361
14,238 1,699 28,907 13,331 10,705 -
Decane, 3-methyl 44,878
14,507 1,568 33,928 17,851 14,291 -
Cyclohexane, 1-ethyl-2- - 54.658
propyl 15,201 0,447 16,563 - - i
Undecane 10,5046 3.814 0,933 30.441
15,703 6,159 15,407 8,592 7,677 -
trans-Decalin, 2-methyl 112,614 40,039 13.649 46.804
15,904 0,883 46,148 25,821 21,411 -
Benzene, - 17.912 4,096 50.429
1,2,3,5-tetramethyl 16,349 1,087 48,765 13,993 - -
Naphthalene, decahydro- - 45918 10,590 43.778
2-methyl 16,502 0,523 50,312 26,673 - -
Cyclohexane, pentyl - - - 45.201
16,865 1,813 40,585 16,2211 14,183 -
Undecane, 5-methyl - - - 46,182
17,667 2,508 45,332 31,256 27,317 -
Undecane, 4-methyl - - - 46.816
17,789 1,784 45,661 31,328 26,564 -
Undecane, 2-methyl 17,929 2,088 ) ) ) 45,_356
Undecane, 3-methyl - - - 47.494
18,132 1,519 54,431 38,058 32,657 -
Cyclohexane, 1-methyl- 18.566 0,754 - - - 65.443
2-pentyl ’ 67,111 51,167 40,689 -
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Iponomxkenne tad. 1

Continued Table 1

1 2 3 4 5 6 7
Dodecane 19.045 6,341 33,7483 7.839 2.578 32.845
’ 36,136 24,365 21,313 -
Undecane, 2,6-dimethyl - - - 52,951
1945 1,27 63,269 50,409 40,854 -
Heptylcyclohexane - - 45.328
20,1 1,096 49,689 39,553 32,420 -
Oxalic acid, bis(6- - - - 60,681
ethyloct-3-yl)ester 20,402 0,617 63,815 62,139 47,159 -
Undecane, 2,6-dimethyl - - - 45,742
20,523 0,999 55,087 47,838 40,531 -
Undecane, 2,4-dimethyl r0se 0,059 ] _ ) 43.875
’ ’ 45,986 37,421 -
Dodecane, 2-methyl - - - 43.399
20,823 1,909 49,413 42,069 33,943 -
10-Methylnonadecane - - -
20,995 114 53,413 47,262 56,151 i
Tridecane - 10,307 3,618 29.813
21,764 3,848 44,413 34,810 29,479 -
Tetradecane - 11,049 4,790 35,660
24,141 2,684 46,784 38,383 31,249 -
Tetradecane, 5-methyl ) ) 46,103
25,304 0,329 ) 60,456 47,908 i
Tetradecane, 4-methyl 25410 0331 63.897 ) ) 47,_565
? ’ 47,997 57,009 47,236
Pentadecane 26302 000 ) 17232 6.149 32,_111
’ ’ 40,091 32,300 28,746
Hexadecane . 0006 ) 12.376 7055 39,?99
’ ’ 37,077 33,726 29,850
Tritetracontane 33,137 13.329 55.843
30201 0.306 i 54,019 52,474 -

ITpumeuanue: yncnurens — «YHucop6-buoy, 3HaMenaTens — «YHUCOPO».

TpaHC-ICKaJINH 2-METHJI, COAEP)KaHNE KOTOPOTO B MEPBBIN MEPHOA SKCIIOHUPOBAHUS BO3PACTAET 10
112 % ot ero conep:kanus B HCXOJHOH HepTH, IpU JaJIbHEHIIIEM SKCTIOHUPOBAHNH COAEPKAHUE 3TOTO
YTIIEBOJIOPOAA IJIaBHO CHMKaeTes 10 13,6 %.

Crnenyer OTMETHTB, 4YTO H30MEphI OCH3eHa, YHJIeKaHa, I0AeKaHa, TPUAeKaHa, TeTpaJieKaHa, IIeH-
TaJeKaHa ¥ TeKCaJeKaHa OCTAIOTCS B MOYBE B CIEIOBBIX KOJUYECTBAX, UX MPUCYTCTBHE OTMEUYCHO B
aHAJIN3MPYEMbIX 00pasuax, u nocie 45 cyT IKCIIOHUPOBAHNUS, IECTPYKIUS MX 32 BECh NIEPUO IKCIIO-
HUPOBaHU cocTaBisieT Oonee 95 %. B xoxe sxcriepuMeHTa, IpH yBEINYEHUH TPOJOJIKUTEIBHOCTH

OKCIIOHUPOBAHUA oouee 30 CYT, OTMCUCHO IIOSABJICHUEC U30MCPOB pAliad 66H3€Ha, Ha(i)TaJ'H/IHa, JCKaHa,
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Puc. 2. CoctaB octarouHoit HedTu 5%-ro 3arpsi3HeHus nocie 45 cyT GuopeMuaanuu

Fig. 2. Composition of residual oil of 5 % contamination after 45 days of bioremediation

TpHJIeKaHa, TeTpajieKaHa, NeHTaeKaHa, reKkcajieKaHa, TPUTETPAKOHTaHa, TTOsIBJICHUE KOTOPBIX B Cpe-
JIe MOXKET OBITh CBS3aHO C pacaoM U TpaHcdopmaiueit 6oiee CI0KHBIX COSTUHEHHH, O/ ISHCTBH-
eM (pepMEHTATUBHBIX CUCTEM HMMMOOHIIN30BAHHON MUKPO(IIOPHI.

K KOHIly 9KCIIOHHPOBaHUs, KaK 3TO XOPOIIO BHUIHO HAa PHUC. 2, TJe MMOKAa3aHO M3MEHEHHE CO-
JICp)KaHUsI OCHOBHBIX KOMIIOHEHTOB HE(PTH, WHACHTU(QHUIHUPOBAHHBIX METOJIOM XpOMAaTO-Macc-
CIIEKTPOMETPUH, B IPOOE MPe0OIaJaroT TAKUE COSTUHEHH S, KaK TPUTETPAKOHTAH, HAQTaJIUH, TPAHC-
JICKJIMH Ha UX JIOJI0 MPUXOAUTCs 0KoJo 10 % oT 0011iero copepkaHusi OCTaTOYHON HEPTH.

B BapuaHTe ¢ npuMeHeHHEeM copOeHTa «YHHCOPO» KaueCTBEHHBIH cocTaB He()TH B Ipolecce
9KCIIOHMPOBAHMUSI IPAKTHUECKH HE M3MEHMJICS, OJIHAKO JIMHAMUKA U3MEHEHUsI KOHIIGHTPAI[UU KOM-
MIOHEHTOB HOCUT HEOJHOPOAHBII XxapakTep. Kak Buaum (Tabm. 1) B coctaBe HeTH npeodiagaroT
COCJIMHEHHMSI: OKCOJMHUEBAsI KUCI0Ta, Ouc (6-3THiokT-3-un) 3¢dup, 10-MeTUIHHOHAZCKAH, TPUTE-
TPaKOHTaH, KX OCTATOYHOE COJepKaHUE B MPOOE MOCIIE MECTH HEAeTb IKCIIOHUPOBAHUS COCTABIIS-
eT 47-56 %.

JlecTpyKIust ©K30MEPOB pPsifa JoIeKaHa, TPaHC-IeKalliHa, TPUACKaHa, ICHTaIeKaHa U reKcaieKa-
Ha 3HAYUTENBHO BHIIIE, B Ipenenax 70—78 %. bonee nmonHoM AecTpyKIMH HOABEPIIINCH TAKHUE COCIH-
HEHHUs, Kak yHIeKkaH — 97 % u uukiiorekcad — 85 %.

[Tpu koHueHTpanuu HedTH B ouBe 5 % OMOXMMHUYECKasi aKTUBHOCTh a0OPUI'C€HHOM yTIIeBOJIO-
POIOKHCIISIONIEH TOYBEHHOI MUKPOMIOPHI YACTHYHO COXPAHSIETCs, a HAJIMYHE B CPeJie IIOJTMMEPHOTO
copbeHTa «YHHUCOPO» Kak MCTOYHHMKA a30Ta U (ocdopa, MEIITHOPAHTA U CTPYKTYpOOoOpa3oBaTels
CIIOCOOCTBYET aKTHBAL[MH UX OKHCIHTEIBHOH aKTHBHOCTH, YTO YCKOPSIET MPOLIECC ACCTPYKIIHH He]-
Th. VI3 pe3ynbraTtoB, NpUBEACHHBIX B Tadk. 1 W Ha puc. 3, BUJHO, YTO IPU IPUMEHEHHH COpOeHTa
«YHHCOPO» colepikaHie KOMIIOHEHTOB B HE()TH B IIpoLiecce SKCIIOHUPOBaHUS CHIKaeTcs B 1,5 pasa
u 0oJiee M0 CPAaBHEHHUIO C KOHTPOJIBHBIM 00pa3iioM.

B cnyuae 15 % (00) ypoBHs 3arpsi3HEHHUs] TMHAMUKA U3MEHEHHSI COCTaBa HE(TH B IpoLecce pe-
MeIUaIMH BBITJISIUT HECKOJIbKO MHAYe, TaK KaK 9TO 3arpsi3HEHHE OTHOCHTCS K KATErOPUH BBICOKUX H

3a 45 CYT 3KCIIEpUMCEHTA (1)6pMCHTaTI/IBHaH Acrpaaanus yriieBoAoOpoaAOB NPOUCXOAUT HE MMOJTHOCTBIO.
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Puc. 3. CocraB ocrarounoii Heptu 15%-ro 3arpsizHenus nocie 45 cyt OHopeMHuIuauK

Fig. 3. Composition of residual oil of 15 % contamination after 45 days of bioremediation

OO1iee cHMKEHHUE 3arps3HUTEINSI IPU MCIOJIB30BaHUU Ouornpenapara «YHUcopO-buo» cocrasisier
70 %, ipu 06padoTke copoenToM «YHucopo» meree 50 %, B KOHTPOIBHOM 00paslie HE MPEBbIMIACT
32 %.

CpaBHMTEIBHBIN aHAJIN3 PEMeIUalMy TI0UBEI C yPOBHEM HeTsIHOro 3arpssHeHus 15 % (00) ¢
UCIIOJIb30BaHKMEM Ouorpenapara «YHucop0O-bro» u noaumepHoro copoenTa « YHUCOpO» MpecTaBlieH
Ha puc. 3.

Ilo pe3ynpraraM, HECMOTPSI HAa BBICOKOE COAEpIKAHHE 3arpsI3HUTENS B MOYBE, KOHIICHTPAIUs
aHAJIN3MPYEMbIX KOMIIOHEHTOB B ITOYBE 110 MEPE MPOBEACHUS ITporiecca OMOeCTPYKIIUN yMEHBIACT-
s, MAKCUMaJIbHAs JECTPYKIMSA X HAOJFOJACTCs PH MPUMEHECHUHU OHompenapara «YHUCOpO-buoy.
3HAYUTETHHON JIECTPYKIMH MToABepriach napapuno-napreHoas ppakuus. CireayeT OTMETHTb, YTO
pe3yabTaThl M3YUYCHUs TMHAMUKN U3MEHEHUS COCTaBa HETH B MIPOLIECCE IKCIIOHUPOBAHUS TIOKa3a-
JIM, YTO HAa HAYAJILHOH CTainn OMOpEMUIHAIINY KOJTMYECTBEHHOE CO/IepKaHNe IeNTHIIUKIIOTeKcaHa,
10-MeTHIIHOHAIEKaHA, OKCAJIMHUEBOM KUCIIOTHI, HadTalnHa, TpaHC-IeKaJiHa YBEJIMYUBACTCS B IIpe-
nenax 20-90 %. HecMoTpst Ha 3TO, B LIEJIOM KOHIIEHTPALUsl STUX KOMIIOHEHTOB B IIPOLIECCE peMeIra-
MU yMeHbIIaeTca B cpeqHeM Ha 50 %. Pe3ynbraThl uccienoBaHUs AMHAMHUKH M3MEHEHHS COCTaBa
He(TH B IIpolecce OnopeMeinaiy MoKas3aiy TakXKe, YTO B Ha4aIbHbIH IIepHO/] B HEH YBEITHMUNBACTCS
KOJINYECTBO COEIMHEHUHN C Pa3BETBICHHON IETIbI0, KOTOPBIE COAECPKAT METUII-3TUIIBHBIC PaIUKAIBI.
DT coeMHEeHUsI B AAJIbHENIIEM, 1Tociie 15 CyT SKCIIOHMPOBAHUS, IOJTHOCTHIO Y TUIIM3UPYIOTCS JTHO0
MPHUCYTCTBYIOT B CJIEIOBBIX KOJTHYECTBAX.

Takum 00pa3om, 3a MIECTh HENENb HKCIIOHUPOBAHUS JIECTPYKIUH TOJBEPIIINCH BCE MPEICTaB-
JICHHbIE Ha Tpa(uKe COEIAMHEHHsI, UX KOJIMYECTBO B IIOUBE COCTaBIIsAET 0KojIo 60 % OT ocTaroyHOM
He(TH.

AHanu3 pe3ysNbTaToB, MPUBEACHHBIX Ha PHUC. 2 U 3, MO3BOJISIET CAENaTh BHIBOA O BIUSHUU
YPOBHSI 3arpsi3HEHN I Ha M3MEHEHHE cocTaBa HeTH B rporiecce bnopemennannn. B mouse ¢ 15%-m
HayaJIbHbIM YPOBHEM 3arpsi3HEHUsI Ha 45-¢ CyTKH SKCIIOHUPOBAHHMS C UCIIOJIb30BaAHHEM «YHUCOPO-

Bro» oTCyTCTBYIOT TPHTETPAaKOHTaH, FeKCaJIeKaH, TeITalUKIOreKcaH, HagTanuH, aekan(5,4,3,2)
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METHJ. 3a TaKOH e MepuoJ| IKCIIOHUPOBaHMS B N04YBe ¢ 5%-M HauaJbHBIM YPOBHEM 3arpsi3He-
HUSI U3 TIEPEUNCICHHBIX BBIIIE KOMIIOHEHTOB HE OOHAPY KEHBI TOJIBKO TeNTAIMKIIOIeKCaH U TeTpa-
MeTuiAekaH. Hanuuue Takux yriieBoJOpoJIOB, KaK TPUTETPAKOHTAH, T'eKCaJeKaH, TelTallKIOo-
rexcaH, HaTanuH, nekaH(5,4,3,2)MeTri B mouse ¢ 5%-M ypOBHEM 3arpsi3HEHHUS, M0-BHANMOMY,
CBsI3aHO € MX 00pa3oBaHUEM B pe3ysibTare OMOAECTPYKIHMH BBICHIMX aJKaHOB. B To e Bpems B
YTUIU3ANUHN TAKUX KOMIIOHEHTOB, KaK IEHTAJeKaH, TPUICKaH, TeTpaJeKaH, yHICKaH, pa3IHIns
HaOJII0AI0TCsl, HO HE CTOJIb CylIecTBEHHbIC. B 1mouBe ¢ 0oJiee BHICOKMM YPOBHEM HA4YaIbHOI'O 3a-
I'pSI3HEHUS] UX COJIEp’KaHMe BhINIE B cpenHeM Ha 1-2,5 % mo cpaBHEHHIO ¢ 00pa3naMu ¢ HU3KUM
YPOBHEM 3arpsi3HEHUS.

WHo#t xapakTep W3MEHEHHS! KOMIIOHEHTHOT'O cocTaBa HepTH B mporecce 3KCIOHMPOBAHMS Ha-
OJr0/1aeTCsl IIPH UCIIOJIb30BaHUK copOeHTa «YHucopO». Kak BUAHO Ha puC. 3, MPHU UCIOJIb30BAaHUH
9TOr0 COpOeHTa HAOJIIOAAIOTCS M3MEHEHMsI COcTaBa He()TH MEHee CYLIECTBEHHBIC 10 CPABHEHHIO
U3MEHEHHSIMH, IPOUCXO/SLIMMH TIPU MCIIOJIb30BaHUU «YHUCOPO-broy». Conepxanue GOJIbIIMHCTBA
KOMITOHEHTOB MTPAKTHYECKHU MPEXKHEE, 4TO, MO-BUAMMOMY, CBSI3aHO KaK C OTHOCHTEIIBHBIM Iiepepac-
npezeJeHHeM KOMIIOHEHTOB BCIEICTBHE CHIDKEHHS JIOJU YTJIEBOJOPOJOB, Oosiee TOIBEPIKEHHBIX
JIeTpaJlalliy, TaK U ¢ YBEIMUYCHHEM MX KOHIIEHTPALNHU 33 CUET JIECTPYKIUHU OoJiee CIONKHBIX COe/IU-
HEHUH, TaK KaKk OCTaTOYHOE COfieprKaHUe He(ITH K KOHILY IKCIIOHHPOBaHUs cocrasisieT meHee 30 %
(puc. 1).

CreyeT OTMETHUTD, UTO OINBITHBIE 00Pa31bl IIOUBbI C BHECEHHBIM B Hee COPOEHTOM «YHUCOPO»
10 COCTABY OCTATOYHOW HE(TH CXOIHBI C KOHTPOJIEM, IJIe CTENCHb JECTPYKIUN OTACIBHBIX KOMIIO-
HEHTOB cocTaBiisieT 52-95 % mnpu comepkaHuu ocratouHor HedTu 6osee 60 %. CxoacTBO cocTaBa
OCTAaTOYHOW HETH M pa3IMUNE €€ COACP)KAHUS B ATHX MOYBEHHBIX 00pa3uax CIy>KUT MOATBEPIK/Ie-

HUEM aKTHBUPYIOIIETO BO3ACHCTBHS copOeHTa «YHHCOPO» Ha aDOPUTCHHYIO MUKPODIIOpY.

BriBoabl

Takum 00pa3oM, pe3yIbTaThl MPOBEICHHBIX UCCIICIOBAHUN B MOJIEIBHBIX SKCIIEPUMEHTAX Ha He-
(dre3arps3HEHHOM MOYBE MOKA3aJIH, YTO YTHIU3AIUsl He()TH IPOXOJUT OoJIee MOJTHO C TPUMEHEHUEM
ouonpemnapara «Yuucop0-buo». KonndyecTBo yTHIM3HPOBAHHON 32 JIEBSITh HE/IEb SKCIIOHUPOBAHUS
HedTu nipu 5 % (00) ypoBHE 3arpsi3HeHus cocTaBmio 95 %, a npu 15 % (00) — 86 % oT ucxomHOrO,
YTO CBUJETEILCTBYET O BHICOKOM 3(P(HEKTHBHOCTH MOJTYUEHHOTO OHOIIpenapara Mpyu OTHOCHTENBHOM
POCTOTE €0 MCIOIb30BaHus. I1oydeHHbIE PE3YIBTAThI MTO3BOJISAIOT PEKOMEHI0BATD JIsl OOPHOBI ¢
HEQTSIHBIMU 3arpsi3HEHUSIME Ouorpenapar «YHucop06-bro» u co3aaBarh pe3epBHbIC 3arachl Ha CIy-

yail BOSBHUKHOBEHU Sl aBapUMHBIX CUTyaLUH.

Hegmb u npooykmul e2o aspodmoil ouodecmpykyuu uzyueHvl ¢ UCHONb308AHUEM RPUOOPOS

Kpacnoapckozo pezuonanvnozo yenmpa Konnekmuenozo nonvzosanus CO PAH.
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